Electrophoretic determination of sulfhydryl groups and its application to complex protein samples, in vitro protein synthesis mixtures, and cross-linked proteins.
Without prior fractionation, the number of sulfhydryl groups of individual polypeptides in a protein mixture can be determined, provided their molecular weights and approximate isoelectric points are known. Urea-denatured protein samples are reacted with iodoacetamide and iodoacetate in a modified version of Creighton's procedure. After separation by sodium dodecyl sulfate - polyacrylamide gel electrophoresis and isoelectric focusing, the number of sulfhydryl groups is determined by counting the protein bands which have additional negative charges. This method requires little material and provides an additional parameter, besides the molecular weight and isoelectric point, for the identification and characterization of a protein. The sensitivity may be enhanced for nonradioactive proteins by using 14C-labeled iodoacetamide and iodoacetate. The procedure has been applied to prokaryotic in vitro protein synthesis mixtures, bacterial membrane protein, and trypsin-cleaved or chemically cross-linked subunits of the F1 ATPase from Escherichia coli.